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This research gathered requirements from Thai and foreign tourists to successfully
design Thai and English Android and IOS versions of a mobile application to provide an
enhanced experience for tourists visiting the Phra Mahathat Woramahawihan (PMW)
Temple in Thailand. The content and user interface were designed based on theories and
related research and three experts evaluated the prototype to improve the final
application versions which were evaluated at the temple by Thai and foreign tourists.
Analysis of the results showed that both the Thai and foreign tourists found similar high
satisfaction with the performance of the Android and IOS mobile applications. The
mobile app text, pictures and voice allowed tourists to know how important each point
of visit was, where to go, where the starting point was, and what were the rituals, the
history and other information of each point. One main benefit for all foreign tourists was
the app provided the history and other information of each point in English as only the
names of each point were provided in English at the temple.
Key Words: mobile application, user interface design, requirements, Thai temple,
Buddhist

Introduction

should walk and which important areas should not be
missed.

The Phra Mahathat Woramahawihan (PMW) Temple
in Nakhon Sri Thammarat formerly known as Wat Phra
Borommathat is a first-class royal monastery. PMW
Temple is one of the most important and popular
places for Buddhism in the southern part of Thailand
where the visitors worship and pray for an auspicious
life; the PMW has a large golden Stupa (dome) which
contains its relics. The Tourism Authority of Thailand
(2012 quoting the Fine Arts Department) reported that
PMW Temple was registered as an ancient site on
September 27 1936. The PMW Temple provides a Thai
signpost service on a pedestal before the entrance to
the temple, but it is not very obvious, so the visitor
may not know about the important spots of the temple
as there is no map information. The PMW Temple also
provided information about objects and brochures
about the main information for visitors, but in Thai
only. There are no illustrations of the relics and the
pagoda where they are situated is located high and so
unavailable to view. Visitors therefore, cannot learn or
understand the history clearly. The initial interview by
the authors found that the main issues of visiting PMW
Temple were: visitors were confused which way they
~ 72 ~

The Tourism Authority of Thailand (2012) reported
that the number of tourists in Thailand increased by
9.2% in 2012 compared to 2014. In 2016, the Tourism
Authority of Thailand (2016) revealed that the average
growth rate of tourism income was greater than the
GDP growth rate. Wearesocial.com in 2016, reported
that smart phones in Thailand had taken on a greater
role in people’s way of life as 64% of the Thai
population owned a smart phone with the ability to
communicate rapidly anywhere and anytime. The
majority of local cultural attractions are not supported
by the government but are managed privately with
most revenue coming from visitor fees, or the sale of
commemorative products. There are few technologies
used in private tourist services, especially in a rural
area, compared to large tourist attractions funded by
the public and private organisations (Proctor, 2002;
Sung, et al, 2010; Rukzio, 2008).
From the information above, the researchers had the
idea to develop mobile applications for PMW Temple,
in both Thai and English languages, using this
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technology to support tourists in visiting the temple.
This should reduce the difficulty of accessing tourist
information of Thai art and culture and thereby benefit
the PMW Temple in increasing its economic potential,
boosting local culture and tourism sustainability.

Research Objectives
The Research Objectives were:

• To study Thai and foreign tourists’ requirements in
visiting PMW Temple

• To design and develop a mobile application for Thai
and foreign tourists visiting PMW Temple

• To evaluate the mobile application for Thai tourists
and foreign tourists visiting PMW Temple

Background to Development of App
Nabona and Arasa (2016) examined the Alvaro del
Portillo App which offered useful information to
potential pilgrims at an important religious event.
Users were provided with information on how to travel
from the airport to the event, the event schedule, a map
of the city where the beatification took place, and
details to improve experience of the pilgrimage to the
city of Madrid. A Google Map included in the app
allowed pilgrims to follow a historical route in the city.
The app was downloaded 22,377 times within 7
months. In addition, the app also linked with a
Whatsapp grouped to send news about the event. This
was useful for gathering feedback or creating a
community after the event (while not used in this
instance, it may be possible as future work to include a
social networking aspect in our app).
The economic potential of religious motivated travel in
an increasing global world has been mentioned by
Timothy and Olsen (2006) and Geary (2013).
Governments see the sacred as a potential resource that
can be included in the tourism marketplace alongside
other leisure activities. Geary revealed that in 2002 the
tourist campaign called ‘Incredible India’ was launched
around the world, especially in Asia, with the concept
of circuits. It would be possible as future work to
promote religious motivated tourism circuits around
Thailand through our app.
Geary (2018) stated that Buddhism in Asian cultural
and historical sites provides a significant investment
opportunity for India’s wider national vision. Religious
circuits provide a way for communities to promote
emotion and ritual practice that can help understand
~ 76 ~

national identity and provide economic benefit to the
country.
Choe et al. (2012) note how temples in Los Angeles,
California motivate non Buddhists to visit by having
activities e.g. yoga, meditation and Buddhism-themed
tourism activities. Their findings provide insights for
tourism officials
responsible
for
promoting
destinations to campaign and persuade tourists to
engage in activities at Buddhist temples. It would be
possible to include promotion of such related activities
as future work in our app.
Ketmaneechairat et al. (2014) reported that mobile
applications for travel guide information on different
cities in the south of Thailand had two systems: online
and offline system. Additionally, two languages: Thai
and English are used widely, thus, were provided in the
application on Apple's iOS Software Development Kit.
The results demonstrate that the tourists search for:
information on attractions including their history;
photos; the address, telephone number and website; a
map and travel information. The maps can show a
user’s current location and can display in three types:
standard, satellite, and hybrid. Overall information on
tourist attractions can be shared on Twitter, Facebook,
and E-mail. The application provided advance support
for the Thai and foreign tourists on iPhone mobile
devices.
The advantages of using technology in arts and cultural
destinations include creating an interest and attracting
more visitors. It was decided for this project that it was
not possible for the temple to be involved in the
expense of wireless and location-based services as
described by Proctor (2002) or RFID tags used by
Rukzio et al. (2008) for their prototype mobile
museum guide
College students visiting a history exhibition either
with an electronic guidebook; a worksheet; or without
any supplementary tools were studied by Sung et al.
(2010). They found that the subjects spent more time
with the electronic guidebooks but there were no
significant differences in the knowledge gained; the
main difference being that some participants
complained about the weight of the tablet PCs
provided.
In our project, participants all used their own mobile
devices and no worksheet was provided for
comparison and as we were interested in tourists rather
than college students no knowledge tests were
administered, only questionnaires.
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Figure 1 Technology Acceptance Model (TAM)
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Pilgrims in the Digital Age: a research manifesto
(deAscaniis et al. 2016) noted that ‘An important
driver of tourism is Religion, both for worshipping and
for knowledge reasons’. In their work they considered
both a social sciences approach, focusing on ICT
potential, and an engineering approach, focusing on
ICT tools. The aspects of their manifesto which
resonates most closely to our work are: making access
to information easier and developing a ‘church
navigator’, especially for churches rich in art.

content quality, and perceived appearance quality.
The process of accepting innovation
Rogers (2003) divided the process of accepting
innovation into five stages:

• Awareness is where the recipient receives
information about the innovation.

• Interest is where the recipient is interested and
starting to find information.

• Evaluation is where the recipient takes the

Design Considerations

information into consideration.

The content and user interface were designed based on
the following theories and related research.

• Trial is where the participants test a system.
• Adoption is where the user applies it permanently
or until it is seen as inefficient.

Technology Acceptance Model
The Technology Acceptance Model (TAM) is a theory
developed by Davis (1989). It is a popular concept
used as a measure of successful use of technology to
predict or describe the user's computer behaviour by
describing the relationship of two variables: Perceived
Usefulness (PU) and; Perceived Ease of Use (PEOU).
PU and PEOU also affect attitudes toward system
usage and can predict the user's demand for the system.
The TAM Model is shown in Figure 1.
PU is the level of individual beliefs that perceive any
system usage to help maximise performance and offer
valuable alternatives in the workplace. If people use
this new technology, it will give better quality and
faster work. PEOU is an expected level of technology
that must be easy to use. The ease of use is likely to be
acceptable to users (Davis, 1989). Trakulmaykee &
Hnuchek (2012) applied the TAM to predict users’
intention in using a Mobile Tourist Guide and
identified the motivational factors to be: perceived
interaction quality, perceived compatibility, perceived
~ 77 ~

The attributes of innovation that affect acceptance are
Relative Advantage, Compatibility, Complexity, Trial
Ability, and Observability.
User Interface Design
Shneiderman (2016) proposed ‘Eight Golden Rules of
Interface Design’ to guide better interaction design.
 Strive for consistency: commands, terminology,
and sequences of actions
 Enable frequent users to use shortcuts: function
keys, abbreviations, macros, hidden, and commands
 Offer informative feedback: substantial for major
and infrequent actions, modest for minor or
frequent actions
 Design dialog to yield closure: arrange sequences
of actions into groups
 Offer simple error handling: system detects any
errors and offers mechanisms to fix it
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 Permit easy reversal of actions: relieves anxiety,
encourages exploration
 Support internal locus of control: design system to
make users initiators of actions
 Reduce short-term memory load: reduce windowmotion frequency, and keep displays simple
Universal Design
The seven principles of Universal Design (The Center
for Universal Design 1997) are:

• equitable use,

who each had at least five years of experience in
mobile application development, validated and
reviewed the questionnaire. The researchers improved
the questions following the suggestions to be more
clear, easy to understand, and concise. The researchers
asked three participants to use the questionnaire and
asked for feedback and then improved it and tried it out
with ten participants in order to reduce errors before
using it in the experiment (Coombes, 2001).
Findings from Expert Validation and Reviews
In order to save time and money in developing the
Mobile Application, the researchers designed an
interactive prototype and showed it to the three experts
to validate and review the user interface in various
aspects: buttons, menus, pictures, text font, text size,
navigation, text colour, and background colour etc.

• flexibility in use,
• simple and intuitive use,
• perceptible information,
• tolerance for error,
• low physical effort, and
• size and space for approach and use.
The British Standards Institute (2002) encourage that
the design of products and services with access by
large numbers of people, should ensure the avoidance
of need for special adaptation or design; this is called
‘Inclusive Design’. The EIDD Stockholm Declaration
(2004) also espouses a design philosophy that supports
this ideal - service products and systems for various
people that can be used without modification promoting a design for human diversity that is
comprehensive and equitable; this is also known as
‘Design for All’.

Research Methodology
Research Design
There was no record of the number of tourists who
have visited the temple. The sample number of 31
participants was chosen based on recommendations by
Jakob (2008) in selecting at least 20 participants in
such an experiment. The data were collected by using
questionnaires asking questions related to gathering
requirements and designing the mobile application. All
participants had been to PMW Temple before. There
were two parts to the questionnaire: 1) gathering
requirements in developing questions, and 2) designing
the mobile application. The questions to gather
requirements were developed based on the TEIF
Framework of Angkananon et al. (2016) in gathering /
evaluating requirements and also considering the TAM
Framework in developing questions. The three experts
~ 78 ~

The validation and review from the experts about the
user interface showed that all experts agreed that:
buttons were easy to use and appeared in appropriate
positions; menus were easy to use and appeared in
appropriate positions; pictures were clear and
interesting; navigation worked well, and background
colour contrasted with text colour. Only one expert
disagreed that text size was easy to read. On this
recommendation, the researchers changed the text size
to be bigger and easier to read.

Results of Requirements in Designing
Mobile Application
The early aspects of the research which only
involved gathering requirements from Thai Tourists
and an expert review of the early design were reported
by Ploadaksorn & Angkananon, (2018) before
gathering requirements of Foreign Tourists and
developing and evaluating the applications with Thai
and Foreign Tourists which are described in this new
paper. Thirty Thai participants and thirty foreign
participants who had visited the temple were asked to
answer the questionnaire to get information needed for
developing the mobile application.
Sources of information
A study on the perception of tourist information for
PMW Temple found that the majority of both Thai and
foreign tourists perceive information from friends or
family to be the most important, followed by personal
experience, and the least is published / print media. No
foreign or Thai tourists perceived information from
applications to be of use.
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Decisions and problems in visiting PMW Temple
The majority of Thai tourists’ decisions in visiting the
temple (63.3%) were motivated by personal
experiences and friends and families, followed by
Facebook (20.0%), and the least from print media
(3.2%). Most foreign tourists’ decision to visit the
temple was motivated by friends / families (96.7%)
followed by personal experiences (80.0%), and none of
the foreign tourists retrieved information from print
media as it was all in Thai.
Problems identified in visiting PMW Temple by Thai
tourists showed that most Thai tourists do not know
how important each point of visit is (61.3%), where to
go (21.6%), where is the starting point (42.2%), what
the rituals are, and the history or other information of
each point (32.2%). All foreign tourists do not know
the history or other information of each point as it is all
in Thai with only names of each point provided in
English. Many could not identify the starting point and
they also struggled to understand the importance of
each point.
Technology required
All Thai tourists are interested in using a mobile
application to help improve the travel services of PMW
Temple. Most Thai tourists prefer technology that is
narrated with text, pictures, and voice options for users
to listen to when needed (x̅ = 4.67). The second
preference is technology with text description and
voice options for users to listen to when needed (x̅ =
4.37), and the least preference is technology with text
description only (x̅ = 4.23). Foreign tourists prefer
technology that is narrated by text, pictures, and voice
options, or technology with text description and voice
options for users to listen to when needed (x̅ = 2.00).
Their lowest preference is technology with text
description only (x̅ = 4.20).
Information need
Thirty Thai participants and thirty foreign participants
were asked to rate the information needed to help
develop the Mobile Application. The participants used
2 point Likert rating scales of 1 (very poor) to 2 (very
good) in answering a questionnaire. The overall
average score for Thai tourists in all aspects is 4.29
while for foreign tourists it is 4.74. A one sample ttests showed that both were better than 4.0 at p < 0.02.
Most of the Thai visitors require information about
important points at the temple that they should not miss
~ 79 ~

(x̅ = 4.67). The second requirement is the visitors need
text and pictures to describe the information about the
temple (x̅ = 4.27), followed by signs, and maps to
explain the important points (x̅ = 4.23). However, most
of the foreign visitors require voice information to
describe the temple, information about the temple, and
information about the points they should not miss (x̅ =
2.00). The second requirement is text and pictures
which describe the information about the temple (x̅ =
4.83).
Designing Mobile Application PMW Temple
In addition to content, the participants also informed
the research in areas of content and user interface
design. The content design was developed based on
the TAM framework (Davis, 1989) and the concepts of
Trakulmaykee & Hnuckek (2016).
The User Interface was developed based on the study
of the ‘Eight Golden Rules of Interface Design’ of
Shneiderman (2016), Ruzic, Lee, Liu, &, Sanford’s
(2016)
‘Universal
Design
Mobile
Interface
Guidelines’ (UDMIG), the Center for Universal
Design (1997), and Angkananon, et al.’s (2012)
‘Technology Enhanced Interaction Framework and
Method’ to make the mobile interactions more
accessible. Examples of the English language Mobile
Application Design are shown in Figures 2 - 7.

Evaluating the Mobile Application
There were two main criteria in evaluating the Mobile
Application: Accessibility Evaluation and User
Interface Evaluation.
Accessibility Evaluation
The research participants rated the design accessibility
of the PMW Temple Mobile Application, referring to
Angkananon et al.’s (2017) method of evaluating the
Accessibility design. The overall mean score was 4.23.
All participants agreed that the sound of the recording
is not boring (x̅ = 2.00). Participants rated the App as
easy to use (x̅ = 4.27), followed by text layout being
appropriate (x̅ = 4.43). Participants rated three aspects
to be lower than 4.0 : Menu operations are accurate
and easily return to the main menu (x̅ = 3.14), contrast
colours of the text and background are at the right level
making it readable (x̅ = 3.86), and size of the letters
read well (x̅ = 3.86). The three issues have been
improved following the suggestions. The one sample ttest showed that the mean rating was greater than 3.2 at
p < .02.
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Figure 2. Main Menu

Figure 3. Visiting point

Figure 4. The Great Noble

Figure 5. Map

Figure 6. About PMW Temple

Figure 7. FAQ

~ 80 ~
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Figure 8. Number of foreign tourists by nationality.

User Interface Evaluation
Using the Likert 2 point scales of 1 (very poor) to 2
(very good), the overall rating of the user interface and
design was 4.22. All participant agreed that the mobile
application uses appropriate and clear illustrations (x̅ =
2.00). The issues that needed to be improved were that
the name of the menu could be understood (x̅ = 3.28),
clean and simple screen layout (x̅ = 3.83), and menus
were placed in the appropriate position and easy to use
(x̅ = 3.92). The research improved the design following
the suggestions. A one sample t-test showed that the
mean rating was better than 4.0 at p < .02.
Application Satisfaction Results
Sixty percent of both Thai and Foreign tourists were
female. Eighty percent of foreign tourists were older
than 40 compared to 13.3% of Thai Tourists. 13.3% of

Thai participants were students compared with 16.4%
of foreign participants being students (with lower than
an undergraduate education). Seventy-six percent of
foreign tourists visited PMW Temple for the first time
compared to 73.3% of Thai tourists while 86.7 percent
of foreign tourists had used a mobile application for
travel compared to 36.7% of Thai tourists.
Figure 8 shows the nationality of the 30 foreign
tourists who used the PMW Temple mobile
application. They were 30% Malaysian, 26.7%
Chinese, 10% Indonesian, 10% Canadian, 6.7 %
Romanian, 6.7% English, 3.3% American, 3.3%
German, 3.3% French, and 3.3% Singaporean.
Figure 9 shows the study results of 30 Thai tourists’
satisfaction after using PMW Temple mobile
application for touring the Temple. The results found
that the mean score of all study topics was 4.21 with all

Figure 9. The average mean score of Thai tourists’ satisfaction with the use of PMW temple mobile applications compared by each topic of study.

~ 81 ~
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Figure 10 Comparison of mean score of foreigner tourist’s satisfaction of PMW Temple mobile
application usefulness.

individual scores above 4. The score of the 10
evaluation topics were higher than One Sample test
value of 3, with significance p < .001. This means that
the respondents agreed that the mobile applications
would be useful for navigating around PMW temple.
The overall mean 4.21, suggests that respondents were
satisfied with the overall mobile application at a high
level statistically significant at p < .02.

mobile application and the mobile application made
navigating around the PMW Temple more independent
(x̅ = 4.30). The overall score of the 10 evaluation
topics was higher than the score of 3 at significance (pvalue) < .001. The overall mean score was 4.24
suggesting the respondents were satisfied with the use
of the PMW Temple mobile application at a high level
(significant at p < .02).

Figure 10 shows the result of 30 foreign tourists’
satisfaction after using PMW Temple mobile
application. The results found that the overall mean
score was at a high level (x̅ =4.2). The majority of
foreign tourists were satisfied with the knowledge from
using the mobile application and prefer to use the
mobile application more than reading the information
from the signs provided by the temple (x̅ = 4.43). The
attractiveness of using the mobile application to
navigate around PMW Temple made tourists want to
visit the temple again (x̅ = 4.37). The tourists wanted to
spend more time inside the temple because of the
information provided about visiting points by the

Figure 11 shows the satisfaction and performance of
the PMW Temple mobile application for the 30 Thai
tourists. The results show the high level of overall
mean score (x̅ = 4.23). The majority of Thai tourists
were satisfied with the presentation format of the
mobile application which was easy to understand (x̅ =
4.37), followed by satisfaction of the usefulness of the
mobile application as a tour guide (x̅ = 4.30). The
lowest mean score was the presentation format in the
mobile application is enjoyable (x̅ = 3.97).
Using One-Sample Test statistic with test value of 3
the result showed the score was higher than this test

Figure 11 Comparison of Thai tourists’ average satisfaction with the design and performance of PMW
Temple mobile application.
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Figure 12 Satisfaction of design and performance of PMW Temple mobile application of foreigner
tourists.

value with significance p < .001, which suggests the
respondents were satisfied with the overall design and
performance of PMW Temple mobile application at a
high level with an overall mean score of 4.23.

understand. The application should have the option to
turn the background music on and off, and the
developers should adjust the language selection menu
to make it clearer.

As shown (in Figure 11), satisfaction with the design
and performance of the App by 30 Thai tourists shows
the overall mean score at a high level (x̅ = 4.32). The
majority of Thai tourists were satisfied that the mobile
application supported both IOS and Android operating
systems (x̅ = 4.97) and that the content of the
application helps understand the history of the place (x̅
= 4.60), that the presentation format in the application
was easy to understand and the application was very
useful to tour the temple (x̅ = 4.33).

The overall mean satisfaction score of 10 evaluation
topics for the use of PMW Temple mobile application
by Thai tourists was 4.21 while the foreign tourists’
score was 4.23, which was at a similar high level. The
results of the independent sample t-test used to
determine the difference in satisfaction with the use of
the mobile applications by Thai and foreign tourists
found that the satisfaction level of the mobile
applications by Thai tourists and foreign tourists was
not different at .02 significance level. Comparing the
results of Performance satisfaction of Thai and foreign
tourists found that the overall mean score of
satisfaction with the performance of the PMW Temple
mobile application on 10 evaluation topics for Thai
tourists was 4.23 and for foreign tourists was an overall
mean score of 4.32. The results of the independent
sample t-test used to determine the difference in
satisfaction with the design and performance of mobile
applications of PMW Temple of Thai tourists and
foreign tourists found that the level of satisfaction with
the design and performance of mobile applications of
Thai tourists and foreign tourists were not different
at .02 significance level.

Analysis of the results of PMW Temple’s mobile
application design and performance rated by 30
foreign tourists (Figure 12) found that the overall
rating of topics was higher than the one sample test
statistic score 3, at significance p<.001 suggesting the
respondents were satisfied with the design and
performance of the application at a high level with
overall mean score 4.32.
Comparison of Thai and foreign visitors
Some Thai tourists gave opinions and suggestions
including that sound should be muted in some menus,
and that history about the constructions of PMW
Temple should be provided. Foreign tourist’s
comments included that mobile applications help to
explain the history and provide useful information for
visiting PMW Temple since information is not
currently available in English, and so is difficult to
~ 83 ~
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Discussion and Conclusion
The mobile application developed for PMW Temple
was designed based on the study of both Thai and
foreign tourists' needs. It focuses on screen content
design and performance. This is in line with
Trakulmaykee and Hnuchek (2016) that focus on
quality content and quality of appearance and quality in
interactivity. The mobile application can work
correctly in all functions. The researchers have tested
the use throughout the development period. There were
some issues with the presentation of information that is
erroneous in terms of grammar and English language
because the specialised vocabulary required the need to
understand the arts and culture together with spelling.[1]
The mobile application testers provided feedback on
how to fix these issues. Researchers and developers
resolved issues as suggested, before completing the
mobile application.
The design of technology took into account the
interactions between people, technology and objects,
which correspond to research by Angkananon et al.
(2016). This includes the collection process and the
solving of problems and obstacles in the design. The
technology helps to solve the problem for the benefit of
users. This is due to the design of the development that
corresponds to the needs of the end user. This is
consistent with Davis et al. (1989) and Trakulmaykee
and Hnuchek (2016). The perception of usefulness and
perceived ease of use will have a positive effect on
attitudes towards the use of the system and affect the
intention and need to continue use. It can be explained
that the development of mobile applications that meet
the needs of users will result in satisfaction. The
research as demonstrated in this paper was designed to
allow users to express their satisfaction .
From the results, the study concluded that without the
mobile app, most Thai tourists did not know how
important each point of visit was, where to go, where
the starting point was, and what were the rituals, the
history or other information of each point. The main
issue for all foreign tourists was not knowing the
history or other information of each point as only the
names of each point are provided in English. The
tourists were interested in using the mobile application
to help improve navigating around PMW Temple.
1. Based on the results of the satisfaction survey, only one
participant commented on the topic of grammatical
presentation and the use of English. He was American
who had been living in Thailand for 12 years. Therefore,
he knows quite a lot of Thai culture.
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Especially important was the inclusion of text and
pictures with description, with voice options for users
to listen to when needed / wanted. Most visitors
required information about important points in the
temple and signs and maps to navigate the site.
The Mobile Application’s Thai and English prototype
versions were successfully designed according to
information gathered from Thai and foreign tourists,
and evaluated by three experts. The final android and
IOS Mobile Application (Thai and English versions)
were developed and uploaded to the android and app
stores and the experiment with Thai and Foreign tourist
participants was run at the PMW Temple. The
participants answered questions before and after using
the application, including questions about their
satisfaction in using the application. The analysis of
results showed that Thai and foreign tourists had
similar high satisfaction with the performance of the
Android and IOS mobile applications of PMW Temple
and therefore it was possible to design one application
to satisfy both groups of tourists.
Future work could include in our app, a social
networking aspect (e.g. Twitter, Facebook, and Email), promotion of related activities and religious
motivated tourism in Thailand as discussed in the
literature review.
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Table 1. Universal Design Principles
Principle

Meaning

1.Equitable use

An active design that everyone can equally utilize.

2.Flexibility in use

Flexible design to meet your needs, requirements, and individual ability.

3.Simple and intuitive use

The design is easy to use and understand. No matter how knowledgeable experience at any level or any language.

4.Perceptible information

Content design, information that can be perceived

2. Tolerance for error

Comprehensive design that covers errors.

6. Low physical effort

Design that physical capabilities can be used effectively with low effort

7. Size and space for approach and use

There is an appropriate size and space to use. It covers people with tall
bodies, disabled people with large wheelchairs that they can spin back
and forth in the area.

Table 2. Experts’ reviews and validations
Experts

Item

Total

Average

1

3

1

1

1

3

1

1

1

1

3

1

4. Navigation works well.

1

1

1

3

1

2. Text size is easy to read.

1

1

-1

1

0.33

6. Background color is contrast with text color.

1

1

1

3

1

1

2

3

1. Buttons are easy to use and appear in appropriate positions.

1

1

2. Menus are easy to use and appear in appropriate positions.

1

3. Pictures are clear and interesting.
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Table 3. Demographic data of participants

Item

Thai tourists

Foreign tourists

Frequency

Percent

Frequency

Percent

Female

23

76.7%

18

60.0%

Male

7

23.3%

12

40.0%

12-20 years

1

3.3%

1

3.3%

21-30 years

4

13.3%

3

10.0%

31-40 years

20

66.7%

13

43.3%

41-20 years

2

16.7%

7

23.3%

21-60 years

0

0.0%

6

20.0%

iPhone

12

20.0%

21

70.0%

Samsung

10

33.3%

9

30.0%

Asus

2

6.7%

0

0%

Oppo

1

3.3%

0

0%

Ais

1

3.3%

0

0%

IMobile

1

3.3%

0

0%

1-2 hour (s)

20

66.7%

4

13.3%

2-3 hours

9

29.0%

26

86.7%

Weekday

3

10.0%

0

0%

Weekend

16

23.3%

0

0%

Holiday

3

10.0%

30

100%

Festival

4

13.3%

0

0%

Others

4

13.3%

0

0%

30

100%

30

100%

30

100%

30

100%

Gender

Age

Brand or model of phones’ use

Travel Time

Travel Day

Mobile Phone Experiences
Use smart phone
Mobile Application Experiences
Used mobile application before
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Table 4. The perspective of tourists about travel information of PMW Temple, Nakhon Sri Thammarat
Thai tourists

Perceptive channel

Foreign tourists

Frequency

Percent

Frequency

Percent

Personal experiences

18

60%

23

76.7%

Friend / family

23

76.7%

28

93.3%

Website

10

33.3%

8

26.7%

Billboard/public relations

3

10.0%

17

26.7%

Print media

1

3.2%

0

0.0%

Television

4

12.9%

14

46.7%

Travel magazines

2

16.7%

9

30.0%

Facebook

12

40.0%

6

20.0%

Line application

6

20.0%

0

0.0%

Table 5. Decision in visiting PMW Temple

Decision in visiting the temple

Thai tourists

Foreign tourists

Frequency

Percent

Frequency

Percent

Personal experiences

19

63.3%

24

80.0%

Friend/family

19

63.3%

29

96.7%

Website

7

23.3%

0

0.0%

Billboard/public relations

3

10.0%

4

13.3%

Print media

1

3.3%

0

0.0%

Television

3

10.0%

6

20.0%

Travel magazines

6

20.0%

1

3.3%

Facebook

12

20.0%

4

13.3%

Line application

3

10.0%

0

0.0%

Table 6. Problems in visiting PMW Temple of Thai tourists

Problems

Thai tourists

Foreign tourists

Frequency

Percent

Frequency

Percent

Do not know where to go

16

21.6%

0

0.0%

Do not know how important each point is

19

61.3%

4

13.3%

Do not know what the rituals are

11

32.2%

3

10.0%

Do not know where to go first

14

42.2%

2

16.7%

Do not know the history or other information of each
point

11

32.2%

30

100%
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Table 7. Demand for technology to assist in the provision of tourist information services
Thai tourists
Technology format

Foreign tourists

x̅

SD

x̅

SD

Technology with text description only

4.23

0.77

4.20

0.21

Technology with text description and voice options for users to listen to
when needed

4.37

0.67

2.00

0.00

Technology with text and pictures description, and voice options for
users to listen to when needed

4.67

0.48

2.00

0.00

Table 8. The information needed for the mobile application in visiting the PMW Temple
Thai tourists

Information need

Foreign Tourists

x̅

SD

x̅

SD

Text and pictures describe the information about the temple

4.27

0.63

4.83

0.38

Voice information to describe the information about the temple

4.43

0.63

2.00

0.00

Signs and maps to explain the important points

4.23

0.27

4.27

0.20

Information about how to dress at the temple

4.27

0.74

4.27

0.42

Information about how to get to the temple

4.23

0.77

4.20

0.21

Enough information about the temple

4.37

0.67

2.00

0.00

Information about the points they shouldn’t miss

4.67

0.48

2.00

0.00

Overall

4.29

0.40

4.74

0.26

Table 9. Example content of the Mobile Application
Menu

Thai content

English content
Phra Mahathat Woramaha

เกี่ยวกับวัด
(About Phra Mahathat
Woramahawihan
Temple)

วัดพระมหาธาตุวรมหาวิหาร สร้างขึ้นครั้งแรกประมาณ ปี พ.ศ.
824ด้วยศิลปะการก่อสร้างแบบศรี วิชยั ซึ่งภายในบรรจุดว้ ยฟัน
ของพระพุทธเจ้า ต่อมาในปี พ.ศ.1770 มีพระภิกษุจากลังกามา
บูรณะองค์พระบรมธาตุให้เป็ นแบบทรงลังกาอย่างที่เห็นจนถึง
ปัจจุบนั โดยมีความสูง 22.78 เมตร องค์ระฆังสูง 9.80 เมตร มี
ปล้องไฉน 22 ปล้อง ปลียอดหุม้ ด้วยทองคางดงาม จนถูกเรี ยกว่า
‘พระธาตุทองคา’ แต่มีเรื่ องแปลก คือ เวลาที่แสงอาทิตย์กระทบกับ
ตัวบรมพระธาตุ เงากลับทอดไม่ถึงพื้น ทาให้ถูกเรี ยกอีกชื่อหนึ่งว่า
พระธาตุไร้เงา
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Wihan Temple was originally built around
B.C. 824 with the construction of Srivichai
which contains the tooth of Buddha. Later
in 1770, a monk from Ceylon renovated
the relics to a glamorous Ceylon style as
seen to date. It is a height of 22.78 meters.
The bell is 9.80 meters high with 22 strap
joints. The crown is covered with
magnificent gold. It was called ‘Golden
Buddha’. However, there is one strange
thing when the sun hits the relics, the
shadow does not reach the ground. It was
also called ‘No shadow relics’.
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Table 10. Evaluation Criteria of WebThai2Access
Evaluation Criteria of WebThai2Access

Mean

sd

1. There is image ALT Attributes and Text Alternative to explain the image to help
understanding.

2.00

0.00

2. Can access to information from links provided

4.29

0.79

3. Content of presentation is easy to understand.

4.14

0.84

4. Text description is provided when the voice data is available.

4.14

0.89

2. Sound of recorder is clear.

4.14

0.97

6. Sound of recording is not boring.

4.00

0.96

7. Menu operations are accurate and easily return to the main menu.

3.14

1.01

8. Functional use such as save button can be done easily.

4.00

0.87

9. Colors of the text and background are contrast at the right level.It is readable.

3.86

0.99

10. Page Integrity when zooming

4.14

0.84

11. Size of the letter reads well

3.86

0.87

12. Text layout is appropriate.

4.43

0.91

13. Image layouts are appropriate.

4.14

0.92

14. Font type is easy to read.

4.29

0.84

12. A satisfaction’s form is easy to use.

4.27

0.88

Average

4.23

0.88

Table 11. User Interface Evaluation Criteria
User Interface and Design Evaluation Criteria

Mean

Sd

1. Good design of navigation, user knows which part of the site, having title in every page

4.00

0.00

2. The name of menu can be understood.

3.28

0.21

3. Can go back to the previous page using the back button

4.92

0.29

4. The menus are placed in the appropriate position and easy to use.

3.92

0.21

2. The color of the buttons and text on the menu is easy to read.

4.22

0.42

6. Menu button are the right size. It can be touched with the finger precisely.

4.72

0.42

7. You can clearly see which part of the screen can be selected or not.

4.42

0.21

8. The name of the navigation menus and links are understandable.

4.00

0.60

9. A clean and simple screen layout.

3.83

0.28

10. Use appropriate and clear illustrations

2.00

0.00

11. If errors are detected. Does the application have contact options for help?

4.08

0.79

12. The FAQs menu answers questions you might want to know and the answer is useful to you.

4.28

0.21

Average

4.22

0.41
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Table 12. General information of Tourists
Topic

Thai Tourist
Respondents

Foreign Tourist

Percent

Respondents

Percent

Gender
Female

18

60%

18

60%

Male

12

40%

12

40%

Age
Under 20 years old

9

30%

0

0%

21-30 years old

10

33.3%

6

20%

31-40 years old

7

23.3%

0

0%

41-20 years old

4

13.3%

20

66.7%

21-60 years old

0

0%

3

10%

Over 60 years old

0

0%

1

3.3%

Education
Lower than Bachelor Degree

4

13.3%

5

16.7%

Bachelor Degree

17

56.7%

22

73.3%

Master Degree

6

20%

2

6.7%

Ph.D.

3

10%

1

3.3%

Experience visiting Phra Mahathat Woramahawihan temple.
First time

22

73.3%

23

76.7%

Not first time

8

26.7%

7

23.3%

Behavior of visiting Phra Mahathat Woramahawihan temple.
Every week

0

0%

0

0%

Every month

0

0%

0

0%

Every 2-3 month

1

3.3%

0

0%

Sometime

4

13.3%

1

3.3%

Rarely

22

73.3%

2

23.3%

Once a year

3

10%

7

6.7%

Mobile Application Experience.
Ever use mobile application before

11

36.7%

26

86.7%

Never use mobile application before

19

63.3%

4

13.3%
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Table 13. Thai tourists’ Satisfaction with the use of PMW temple mobile applications
No.
1
2
3
4
2
6
7
8

Topic
I have more knowledge about Phra Mahathat Woramahawihan
Temple after using the mobile application
I have a better understanding of each visiting point after using the
mobile application.
Visiting Phra Mahathat Woramahawihan temple is more attractive
when using mobile applications. I want to go back again.
I spend more time inside the temple due to the information about
the visiting point; I want to spend time understanding.
I prefer to use mobile applications more than reading the
information from the sign provided by the temple.
Using mobile applications from home make me want to see the real
place.
I know more about the general information after use the mobile
application for planning travel such as travel, dress, and souvenir
shop.
Mobile applications make the travel of the temple more
independent.

N

Mean

Std.
Deviation

Std.
Error
Mean

30

4.13

.730

.133

30

4.07

.868

.129

30

4.27

.691

.126

30

4.10

.842

.124

30

4.10

.662

.121

30

4.20

.761

.139

30

4.30

.720

.137

30

4.33

.802

.146

9

Know where each important visiting point is located by using the
map menu from mobile applications.

30

4.30

.877

.160

10

The information of each visiting point can meet the visit under the
time limit.

30

4.30

.837

.123

30

4.21

.782

.142

Total average

Table 14. Thai tourist satisfaction of the use of PMW temple mobile application using One-Sample Test.
Test Value = 3
Topic
1. I have more knowledge about Phra Mahathat
Woramahawihan Temple after using the mobile
application
2. I have a better understanding of each visiting point after
using the mobile application.
3. Visiting Phra Mahathat Woramahawihan temple is more
attractive when using mobile applications. I want to go
back again.
4. I spend more time inside the temple due to the information
about the visiting point, I want to spend time
understanding.
2. I prefer to use mobile applications more than reading the
information from the sign provided by the temple.
6. Using mobile applications from home make me want to see
the real place.
7. I know more about the general information after use the
mobile application for planning travel such as travel,
dress, and souvenir shop.
8. Mobile applications make the travel of the temple more
independent.
9. Know where each important visiting point is located by
using the map menu from mobile applications.
10. The information of each visiting point can meet the visit
under the time limit.

Mean
Differe
nce

95% Confidence
Interval of the
Difference
Lower
Upper

t

df

Sig(2tailed)

8.200

29

.000

1.13

.86

1.41

6.728

29

.000

1.07

.74

1.39

10.033

29

.000

1.27

1.01

1.22

7.131

29

.000

1.10

.78

1.42

9.104

29

.000

1.10

.82

1.32

8.632

29

.000

1.20

.92

1.48

9.497

29

.000

1.30

1.02

1.28

9.103

29

.000

1.33

1.03

1.63

8.120

29

.000

1.30

.97

1.63

8.210

29

.000

1.30

.99

1.61
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Table 15. Foreign tourists’ satisfaction with the use of PMW mobile applications.
No.
1
2

Topic
I have more knowledge about Phra Mahathat Woramahawihan Temple after
using the mobile application
I have a better understanding of each visiting point after using the mobile
application.

N

Mean

Std.
Deviation

Std.
Error
Mean

30

4.43

.626

.114

30

4.13

.207

.093

3

Visiting Phra Mahathat Woramahawihan temple is more attractive when
using mobile applications. I want to go back again.

30

4.37

.490

.089

4

I spend more time inside the temple due to the information about the
visiting point, I want to spend time understanding.

30

4.30

.466

.082

30

4.43

.204

.092

30

4.10

.403

.074

2
6

I prefer to use mobile applications more than reading the information from
the sign provided by the temple.
Using mobile applications from home make me want to see the real place.

7

I know more about the general information after use the mobile application
for planning travel such as travel, dress, and souvenir shop.

30

4.10

.403

.074

8

Mobile applications make the travel of the temple more independent.

30

4.30

.466

.082

9

Know where each important visiting point is located by using the map
menu from mobile applications.

29

4.10

.310

.028

30

4.17

.379

.069

4.24

.455

.083

The information of each visiting point can meet the visit under the time
limit.
Total average
10

Table 16. One-Sample Test of Foreign tourist’s satisfaction of usefulness of PMW temple mobile application
Test Value = 3
Topics

t

1. I have more knowledge about Phra Mahathat
Woramahawihan Temple after using the mobile
application
2. I have a better understanding of each visiting point after
using the mobile application.
3. Visiting Phra Mahathat Woramahawihan temple is more
attractive when using mobile applications. I want to go
back again.
4. I spend more time inside the temple due to the
information about the visiting point, I want to spend
time understanding.
2. I prefer to use mobile applications more than reading the
information from the sign provided by the temple.
6. Using mobile applications from home make me want to
see the real place.
7. I know more about the general information after use the
mobile application for planning travel such as travel,
dress, and souvenir shop.
8. Mobile applications make the travel of the temple more
independent.
9. Know where each important visiting point is located by
using the map menu from mobile applications.
10. The information of each visiting point can meet the visit
under the time limit.

df

Sig (2tailed)

Mean
Difference

95% Confidence
Interval of the
Difference
Lower

Upper

12.24

29

.000

1.43

1.20

1.67

12.23

29

.000

1.13

.94

1.32

12.27

29

.000

1.37

1.18

1.22

12.28

29

.000

1.30

1.13

1.47

12.28

29

.000

1.43

1.22

1.62

14.97

29

.000

1.10

.92

1.22

14.97

29

.000

1.10

.92

1.22

12.28

29

.000

1.30

1.13

1.47

19.17

28

.000

1.10

.99

1.22

16.828

29

.000

1.17

1.03

1.31
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Table 17. Thai tourists’ Satisfaction with the Design and Performance of PMW temple mobile application.
No.

Topic

N

Mean

Std.
Deviation

Std. Error
Mean

1

Do you think that the content in the mobile application gives
your insight into the history of the place?

30

4.20

.761

.139

2

Do you think that the presentation format in the mobile
application is easy to understand?

30

4.37

.718

.131

3

Do you think that the presentation format in the mobile
application is enjoyable?

30

3.97

.762

.140

4

Do you think that the presentation format in the mobile
application draw attention to repeat or use the app repeatedly?

30

4.27

.691

.126

2

Mobile application is beautifully designed.

30

4.27

.691

.126

6

Mobile application is fast processing.

30

4.20

.761

.139

7

Buttons and menus of mobile application is easy to use.

30

4.20

.761

.139

8

Technology is modern and fast to use.

30

4.20

.847

.122

9

Mobile application supports both iOS and Android operating
systems.

30

4.27

.782

.143

10

Mobile application is useful to tour Phra Mahathat
Woramahawihan Temple.

30

4.30

.720

.137

30

4.23

.753

.137

Total Average

Table 18. One-Sample Test of Thai tourist’s satisfaction with the design and performance of PMW temple mobile
application
Test Value = 3
Topics

T

df

Sig (2tailed)

Mean
Differen
ce

95% Confidence
Interval of the
Difference
Lower

Upper

1. Do you think that the content in the mobile application gives
your insight into the history of the place?

8.632

29

.000

1.20

.92

1.48

2. Do you think that the presentation format in the mobile
application is easy to understand?

10.420

29

.000

1.37

1.10

1.63

3. Do you think that the presentation format in the mobile
application is enjoyable?

6.922

29

.000

.97

.68

1.22

4. Do you think that the presentation format in the mobile
application draw attention to repeat or use the app repeatedly?

10.033

29

.000

1.27

1.01

1.22

2. Mobile application is beautifully designed.

10.033

29

.000

1.27

1.01

1.22

6. Mobile application is fast processing.

8.632

29

.000

1.20

.92

1.48

7. Buttons and menus of mobile application is easy to use.

8.632

29

.000

1.20

.92

1.48

8. Technology is modern and fast to use.

7.761

29

.000

1.20

.88

1.22

9. Mobile application supports both IOS and Android operating
systems.

8.839

29

.000

1.27

.97

1.26

10. Mobile application is useful to tour Phra Mahathat
Woramahawihan Temple.

9.497

29

.000

1.30

1.02

1.28
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Table 19. Foreign tourists’ satisfaction with the Design and Performance of PMW temple mobile application
No.

Topic

N

Mean

Std. Deviation

Std. Error
Mean

1

Do you think that the content in the mobile application gives your
insight into the history of the place?

30

4.60

.621

.113

2

Do you think that the presentation format in the mobile application
is easy to understand?

30

4.33

.479

.088

3

Do you think that the presentation format in the mobile application
is enjoyable?

30

4.13

.434

.079

4

Do you think that the presentation format in the mobile application
draw attention to repeat or use the app repeatedly?

30

4.17

.379

.069

2

Mobile application is beautifully designed.

30

4.13

.207

.093

6

Mobile application is fast processing.

30

4.10

.302

.026

7

Buttons and menus of mobile application is easy to use.

30

4.20

.407

.074

8

Technology is modern and fast to use.

30

4.27

.420

.082

9

Mobile application supports both IOS and Android operating systems.

30

4.97

.183

.033

10

Mobile application is useful to tour Phra Mahathat Woramahawihan Temple.

30

4.33

.479

.088

Total Average

4.32

Table 20. Foreign tourist satisfaction of the design and performance of PMW temple mobile application using OneSample Test
Test Value = 3

Topics

t

df

Sig (2tailed)

Mean
Difference

95%
Confidence
Interval of
the
Difference
Lowe
r

Uppe
r

1. Do you think that the content in the mobile application
gives your insight into the history of the place?

14.102

29

.000

1.60

1.37

1.83

2. Do you think that the presentation format in the mobile
application is easy to understand?

12.232

29

.000

1.33

1.12

1.21

3. Do you think that the presentation format in the mobile
application is enjoyable?

14.297

29

.000

1.13

.97

1.30

4. Do you think that the presentation format in the mobile
application draw attention to repeat or use the app
repeatedly?

16.828

29

.000

1.17

1.03

1.31

12.234
19.746
16.122
12.422

29
29
29
29

.000
.000
.000
.000

1.13
1.10
1.20
1.27

.94
.99
1.02
1.10

1.32
1.21
1.32
1.43

29.000

29

.000

1.97

1.90

2.03

12.232

29

.000

1.33

1.12

1.21

2. Mobile application is beautifully designed.
6. Mobile application is fast processing.
7. Buttons and menus of mobile application is easy to use.
8. Technology is modern and fast to use.
9. Mobile application supports both iOS and Android
operating systems.
10. Mobile application is useful to tour Phra Mahathat
Woramahawihan Temple.
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Table 21. Comparison of the average satisfaction with use of PMW temple mobile application between Thai
and foreign tourists.
group
Score

N

Mean

Std. Deviation

Std. Error Mean

Thai

10

4.21

.101

.032

Foreigner

10

4.23

.127

.049

Table 22. The results of independent sample t- test comparison of satisfaction of use of PMW temple mobile application
between Thai and foreign tourists.
Levene Test

F

Equal variances

t-test for Equality

Significance

3.731

t

.069

Not Equal
variances

Mean
Differ
ence

Sig (2tailed)

df

Std.
Error
Diff

95% Confidence
Interval of the
Difference
Lower

Upper

-.337

18

.740

-.02

.029

-.142

.102

-.337

12.32

.741

-.02

.029

-.146

.106

Table 23 Comparison of the average satisfaction of design and performance of PMW temple mobile
application between Thai and foreign tourists.

Score

group

N

Mean

Std. Deviation

Std. Error
Mean

Thai

10

4.222

.106

.033

Foreigner

10

4.323

.271

.086

Table 24. The results of independent sample t- test for comparison of satisfaction of design and performance of PMW
temple mobile application between Thai and foreign tourists.
Levene Test

F

Equal
variances ..
Not Equal
variances

3.409

Signifi
cance

.081

t-test for Equality...

t

df

Sig (2tailed)

Mean
Differ
ence

Std.
Error
Differe
nce

95% Confidence
Interval of the
Difference
Lower

Upper

-1.066

18

.301

-.098

.092

-.291

.092

-1.066

11.669

.308

-.0980

.092

-.299

.103
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